o 



< 
WO 

tn 

LU 

Li- 
t- 
er) 

Q 
UJ 
N 



O 

z 




FIG. 6 



a 

Q 

LU 

CL 

01 
CD 

LU 

In 

Q 
UJ 

rsj 

-J 
< 

o 



FIG. 



90.0 
60.0 
30.0 
0.0 
•30.0 
■60.0 
•90.0 

7 



NORMALIZED FREQUENCY 







1 
l 
1 

\ 
i 


Ci = 0 


96 ^ 


1 
1 
I 

/ X ' 




94 / 
Ci=4 


1 * 

h 

I 

i 
l 
1 

i 
I 



01 



10 20 



NORMALIZED FREQUENCY 



START 



PUT 
REFERENCED 
MB CENTER 



65 



CALCULATE 
STATIC LOAD & 



V 



DIREC 



'ION 



CALCULATE FB 
ECCENTRICITY 6 
& ATTfTUDE a <$> 



S 



18 



MOVE MB REF. 
TO FB ECC (6) 
4 CALCULATE 
MB LOAD 




YES 



ADJUST MB 
INTEGRAL GAIN 



124 



T 



110 



FOIL BRG 
DATA 
FILES 



122 



128 



CALCULATE FB 
STIFFNESS & DAMPING 
ADD TOMB COEFS 



CALCULATE NEW MB 
K,. Km. AND DYNAMIC 
STIFFNESS 



T 



126 



MAG BRG 
DATA 



112 



T 




NO 



CHANGE 
PID GAINS 



Y 



130 



FIG. 8 




jd 30000- 
$ 20000 

UJ 

z: 
u_ 

U- 

h- 

CO 



FIG. 9 



40 60 



100 120 140 160 180 200 



FREQUENCY (Hz) 




100000 

- 90000 
c 

^ 80000 

^ 70000 

| 60000 

g 50000 

£ 40000 

x 30000 
x 



0 



FIG. 







































2 














r~ 


r - 


-148 












L 








Kyy 






























/ 1 

y/"^ 1 

<_ .. 

1 

—4—- 




K xx 


144 










i 


i 
i 












0 20 40 



60 80 100 120 
FREQUENCY (Hz) 



140 160 180 200 



200 




222 

FIG. 13 



^COMPUTER 
50FTWARE 
SYSTEM 



151 



153 



1 



COMPARATOR rl55 
-156 



OBSERVER 



J 



150 



T 



r 



157 



132 



^SL" 



:I73 



155 

, 7 , ^ COMPARATOR 



OBSERVER 




216 



x bL 

222-nj 



LEFT 

MAGNETIC 
BEARING 



204 
FOIL 
BEARING 
201 



] ^202 [ 



tr 



13 



220- 



BIAS 
COIL 



200 




RIGHT MAGNETIC 
BEARING 



218 



FIG. I4A 



FIG. 14 



FIG. 14 A FIG. 14 B 



PlD CONTROLLER 



PROPORTIONAL 



DERIVATIVE 



8 21, 



84 




•80 



86 



INTEGRAL 



I 



90 



GAIN & 
PHASE 
COMR 



56 



~78a 



TPID CONTROLLER 



PROPORTIONAL 
8CP 



DERIVATIVE 



INTEGRAL 



i 




JUL 

SPEED 
SIGNAL 

^78b 



L_3 



BIAS 



HIERARCHAL 
CONTROL 



65 



I 



90 



-186 



GAIN& 
PHASE 
COMR 




^-82 



BIAS 



65 



HIERARCHAL 
CONTROL 



1 L 


POWER 
AMP. 






> . 



136 



146 



L 



POWER 
AMP. 



CONTROL 
CURRENT 

(i+I b ) R 



CONTROL 
CURRENT 
(i + I b ) L 



FIG. I4B 




ROTOR VERTICAL DISPLACEMENT vs TIME 




SEC SEC 



FIG. 17 



S3 

a 
? :- 

W 

1 ! 

ry 

s 

ru 

ft; 




JOURNAL 
ROTATION 



FIG. 19 



0.002 0.004 
800 

FOIL 
ALONE. 



FIG. 18 



INCH 



W 




_ . HORIZONTAL 
Fmh MAGNETIC FORCE 



Fmv VERTICAL 

MAGNETIC FORCE 



o 
o 
o 



cn 

UJ 

h- 

UJ 

o 

QC 
UJ 
-J 
UJ 

o 



< 
o 

(Z 

UJ 

> 



UJ 

h- 

UJ 

§ 

UJ 

-J 

UJ 

u 
u 
< 



z 
o 

NJ 

o 



OJ 
CO 

o 



7 



o 

CD 
O 



CD 
O 



C© 
CD 
O 



o 




co 








O 

\ 




UJ 




a: 




< 




X 


cr 


CO 


LU 


~J 


Q 


_J 




O 




or 




NTI 


a: 


O 


UJ 




h- 






< 











FIG. 27 



